Nonleading QCD corrections to e+e-annihilation into hadrons are computed.
In quantum chromodynamics (QCD), processes which probe the structure of hadrons at short distances may be investigated using perturbation theory and the renormalization group.
1 The photon vacuum polarization tensor, 17v, (S, = i(q2e, , for q2 large and spacelike, is one such short distance probe. UC-s21 and R = o(e+e'; hadrons) u (e+e--t u+P-1 can be related through dispersion relations or smearing methods.
2 In regions between new quark thresholds, where the cross section is reasonably smooth, one may hope to obtain R directly from the discontinuity of n(-q2).
The 1eading'QCD corrections to n(-q2) are well known, 3 and arise from the renormalization group improvement of the graphs of To address the first issue we will employ two renormalization schemes, the minimal (MS) scheme of 't Hooft and a modified scheme (MS) due to Bardeen et al. 4 This latter scheme has been shown to-lead to a more satisfactory perturbation series than MS in deep-inelastic and photon-photon scattering, and the same will be seen to be true here. (1) The results are presented in Table I , where the coefficients of 1/c3, l/c* and l/~ are given. The numerical errors in each diagram are less than 0.4%, though, due to large cancellations, the error in the sum is 2%.
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The term in brackets in Eq. (6) is the unsubtracted two-loop contribution.
Z is the sum of all one-loop counterterms (the two-loop counterterms cancel 27, 192 (1978) Most trace evaluations were performed with the use of REDUCE 
